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Binding Energy of Atomic Nucleus assuming Microcanonical
　　Ensemble.
　　　　　　　　　　　By　　Ky6ichi　Wakimaru
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Ｕｎｉｖｅｒｓiり)，
　Many of several characters of atomic nucleus have been explained by the Shell model.
　０ｎ the standpoind of　the shell model, we can assume nucleus as microcanonical ensemble.
　The purpose of this paper is to calculate the binding energy of nucleus assun!ing microcanonical
ensemble.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，‘
　We assume nucleons move independently in potential of Harmonic oscillator type and neglect
spin orbit coupling force･
　Namely, HEimiltonian ６ｆnucleon is written aS)
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　Then partition function of nucleon is written as, follows,
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ゐis Boltzman's canstant, and T is temperature of the nucleus･
And we obtained easily
　八分
Now free energy of nucleus is
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1ｕｍｂｅｒof the nucleus.
Therefore
F＝－l＞ＡｋＴlog(
On the other hand, freeenergy is given as
　　Ｆ＝び－ＴＳ
Whereびand Ｓ are internal energy and entropy of the uncleus respectively.
We obtain from en. (6)
　　　　　　　ｊ（Ｆ/Ｔ）　　び＝－T2-こ万-
Then from eq. (5) and eq. (7) we find
　　び＝－3Åが
Here internal energy びis equal to binding energy, and we write it as £･
then　　　　　£＝－3λが
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　Now we assume nucleus as sphericalliquid drop whose radius and surface tension are 尺and
γΓespectively.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，.
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The pressure of nucleus is easily shown as
　　　？＝等　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（10）
　On the other hand、 when we assume nucleus as ideal ｇａｓ、the relation between ？ and T is
　　　ﾍﾟﾄπ扮Ｐ＝ＡｆｅＴ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(11)
　From ｅｑ.（9）（10）（1nｗｅ obtain
　　　£＝－8町だ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(12)
　Using relationship between R and A
　　　Ｒ＝尺。Å古　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(13)
　we can find
　　　£゜－8町尺乱4曾　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　G4）
　Comparing ･the result of the biding energy as shown above･ eq. (14) with the Weizsacker-
Bethe's semi-empirical formula of the binding energy i.e.
　　　B=-C・。ｚＡ十Ｃｇ９びAii十ＣＣＱ･・zZ2Å４
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　E corresponds on the sum of the first term and second term of eq. (15)
　Surface energy is given as
　　　h^surf°4π尺Q2Å
晋γ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（16）●
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and also
Ｒ＝尺。Å古二尺。＝10‾13Ｃｍ
γ゜1 020 erg/cm"
the latter is obtained from second tern of eq. (15) and eq. (16) and find using en. (14)
　斤^-15MeV
This is binding fraction and is order of empirical value-8 MeV. ・
(17)
　In spite of the rough assumption which is shown as eq. (10) the result of the Biding
fraction is not so bad.
　Moreover by assuming gas model, we find a relationship corresponding eq. （10）ａｎｄ the
result will be better.
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